A high affinity Ca2+-stimulated and Mg2+-dependent ATPase in rat corpus luteum plasma membrane fractions.
Plasma membrane fractions from rat corpus luteum contain two kinds of Ca2+-stimulated ATPase, one having a high affinity for Ca2+, the other a low affinity for Ca2+. The high affinity ATPase had a specific Ca2+ requirement with a K 1/2 of 0.2 to 0.3 microM; it had a Vmax of 105 nmol min-1 mg-1 and distributed, upon subcellular fractionation, with recognized plasma membrane enzymes. The properties of this enzyme indicate that it is a CA2+ extrusion pump. The low affinity pump (K 1/2 for Ca2+, about 15 microM) was nonspecific, being stimulated equally well by Ca2+ of Mg2+; its function is unknown. Although the high affinity ATPase resembled the erythrocyte Ca2+-pumping ATPase in the properties mentioned above, it differed in that it failed to respond to Mg2+ or calmodulin. The lack of response to Mg2+ was due to the enzyme's retention of endogenous Mg2+; it did, after incubation with chelators, show a Mg2+ requirement. However, we were unable to show any effect of added calmodulin or trifluoperazine. This failure may be related to the high content of tightly bound calmodulin in these membranes. Much of this calmodulin could not be extracted even by washing with 1 mM EGTA and/or 0.1% (w/v) Triton X-100. This enzyme, the erythrocyte enzyme, and the adipocyte plasma membrane Ca2+ ATPase all belong to the class of Ca2+ ATPases with plasma membrane distribution and high affinity for Ca2+, indicating that they are Ca2+ extrusion pumps. However, the data indicate that tissue-specific differences exist within this class, with the enzyme from adipocytes and rat corpus luteum belonging to a subclass in which the requirement for Mg2+ and any response to calmodulin are difficult to demonstrate.